Individual parathyroid cells are more sensitive to calcium than a parathyroid cell population.
Information on the secretory behavior of individual parathyroid cells within a cell population has not previously been available. We now report a technique for examining quantitative changes in hormone secretion in individual parathyroid cells. We have used a reverse hemolytic plaque assay to measure cumulative PTH release in single isolated cells. Bovine parathyroid cells were dispersed with trypsin and mixed with staphylococcal protein-A-linked ovine erythrocytes. Cells were plated in a monolayer in the presence of PTH antiserum. After stimulation by an agonist, complement was added to the cells. Lysis of ovine erythrocytes formed a plaque around each individual cell that releases PTH. Results indicate that inhibition of PTH release by calcium was not affected by trypsinization. Plaque formation was dependent on all reagents; serial dilution of antiserum reduces plaque formation. Cells had a markedly uniform secretory response to calcium. We compared PTH release in individual cells measured by the reverse hemolytic plaque assay with hormone release in a parathyroid cell population measured by RIA. There was an inverse relationship between extracellular calcium concentrations and plaque area. Individual cells were more sensitive to calcium (ED50 = 0.4 mM Ca2+) than cell populations (ED50 = 0.8 mM Ca2+). We demonstrate that PTH release can be quantitated in single viable parathyroid cells.